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(a)  I'lsJL  Technical  Memorandum  Ilo, 
INTRODUCTION 
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This  memorandum  proposes  additional  exploratory  teste  of  . 
the  hasard  of  chain  ignitiqns,  normally  associated  with 
the  multiple  stowage  of  rocket  or  missile  aotefre  in  do  op 
or  ready  service  shipboard  aaga sines*  Several  teste  of 
the  packaged  liquid  propellant  Sparrow  motor  are  proposed 
herein.  Should  this  hasard  be  proven  possible  and  likely 
to  be  encountered  in  service  with  this  motor,  tho  develop¬ 
ment  of  adequate  preventive  systems  or  equipment  would 
then  be  considered. 

This-  proposal  is  submitted  for  information  and  review*  It 
.is  preliminary  in  scope  and  i*  subject  to  change  until 
approved  by  the  Bureau  of  Havs„  pjapone.  After  approval* 
firm  dates  will  be  promulgated  for  set-up  chock*  cut s;)  for 
tests,  and  for  post  test  inspections.  Attendance  on  those 
dates  is  invited. 

BACKGROUND 

The  Naval  Weapons  Laboratory  is  currently  investigating 
chain  ignition  of  thNe  Bullpup,  Sparrow  and  Sidewinder 
solid  propellant  motors  under  shipboard  stowage 'conditions. 
Tho  basic  plan  for  these  tests  was  presented  in  refer¬ 
ence  (a). 

With  the  development  of ‘packaged  liquid  propellant  motors 
for  Bmllpmp  and  Sparrow  missiles,,  it  is .  appropriate  that 
the  likelihood  of  chain  ignitions  with  those  motors  also 

be  investigated. 

'  OBJECTIVES  - 


The  objectives  of  the  tests- propo^ed^  herein  aro  to: 

-a.  Determine  if  chain  igaa±bioa,-.'pf  packaged  liquid 
propellant  Bullpup  and  Sparrow .motors.  es  stowed  in  deep 
or  ready  service  shipboard  nagasiaes,  is  likely* 

: b«  Evaluate  tb©  effectiveness  of  ©si ©ting  m&g&siso 
sprinkling,  detection  and  venting  systems  *  - 
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c*  Da t ermine  the.  need  for  additional  protdc 
systems  or  equipment* 

do  Evaluate  stowage  hardware  such  as  clamps 
stanchio.no* 

PROCEDURES 


a  no. 


Preliminary  discussions  with  cognisant  Sections 
of  the  shipboard  handling  procedures  for  liquid 
indicattsd  that  the  initiator  will  not  be  lasts! 
Sparrow  or  Bullpup  motors  while  they  are  in  the 
ready  service  magazines*  The  initiator  housing 
will  not  be  pressure  plugged;  therefore? it  £.7. 
should  an  inadvertent  burning  of  a  pressurizing 
occur  in  these  magazines?  gases  and  flames  will 
from  th^,  nozsHe  and  the  initiator  housing  ope-ni 
of  the  osidiser  and  fuel  will  probably  not  ocau 
not  occur  unaer  normal  mixing  pressures® 
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Consequently,  in  the  tests  proposed?  the  possibility  of 
full  thrust  with  normal  burning  in  a  magazine  hzs  been 
excluded,  '  Because  of  the  nature  of  the  prepackaged  liquid, 
motors,  it  appears  that  the  data  desired  may  "be  obtained 
with,  relatively  few  tests*  Three  tests  arc  proposed  and 
ar©  shown  schematically  in  Appendices  A  and  B» 


Test  A  assumes  that 'the  oxidizer  and  fuel  tank  of  a 
stowed  missile  can  be  punctured  simultaneously  by  a  sharp 
object  (fractured  .stanchion,  hand  tool,  etc®)*  This  test 
would  determine  the  effects  of  a  rosulta&t  fir©  on  other 
motors  and  on  warheads®  In  addition,  this  tost  would 
yield  information  bn  the  effectiveness  of  the  detection, 
sprinkling  and  venting  systems  and  on  the  protection 
afforded  by  the  initiator  housing  closure  and  the  no sale 
closurs*  Any  influence  of  ambient  magazine  pressure  and 
temperature  rise  on  the  fuel-Oxidizer  combustion  would  ' 
also  be  noted® 


Tentatively,  it  is  envisioned  that  three  motors  -would  bo 
included,  arranged  as  shown  in  Appendix  A*  Simulated 
warheads  would  be  attached  to  two  motors*  Vertical  > 
magazine  bulkheadp  would  be  included  to  simulate  the 
corner  of  a  magazine.  The  two  tanks  of  motor  Ho.  1 
would  be  punctured  simultaneously,  by  a  method  to  be 
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devised,  along  a  line  traversing  the  center  header* 
Minimum  service  stowage  distances  bet*?een  motor's, 
between  motors  and  the  deck*,  and  between  motors  and  trail:-* 
heads  ifO'uld  be  selected  to  induce  reflective  flame 

impingement  on  the  motors  and  warheads* 

Test  B  assumes  that  the  ignition  of  a  pressurising  grain 
is  possible  by  3ome  spurious  means  (and  for  purposes  of 
the  test,  has  occurred).  The  test  is  designed  to  dot er¬ 
mine  if  the  flames  and  gases  produced  by  ignition  of  the 
grain  in  one  motor  will  ignite  the  grain  in  an  adjacently 
stowed  motor.  It  is  assumed*  for  this  test*  that  the 
most  likely  avenues  for  flame  or  gas  impingement  on, 
adjacent  grains  are  through  the  initiator  housing  opening 
or  through  the  lot  mixing  orifices. 

Four  motors  would 'be  positioned  in  two  rows  sa  shown  in 
Appendix  B.  The  pressurizing  grain  in  motor  1, o *  1  would 
be  initiated  by  a  method,  to  be  developed,  that  would 
permit  flame  and  gas  to  exhaust  freely  through  the. 
initiator  housing  opening.  Motor  No.  2  would  be  aligned 
with  motor  No.  1,  nozzle-to-nossle.  Kotor  Nos.  1  and  3 
would  be.  rotated  so  that  the  two  initiator  .housing  open¬ 
ings  would  be  aligned  and  would  face  each  ether*  Motor 
No.  4  would  be  positioned  with  the  booster  charge  and 
initiator  housing  opening  toward  the  no sale  of  motor 
No.  1.  The  initiator  housing  opening  of  motor  No*  2 
would  be  directed  toward  motor  No.  4* 

Test  C  would  be  a  repitition  of  Test  A  (if  warranted) 
but  without'  the  sprinkler  system. 

EQUIPMENT 

I  * 

The  basic  equipment  to  be  used  is: 

a.  Simulated  Shipboard  Magazine 

The  barbette  test  magasino  described  in  refer¬ 
ence  (a)  will  be  used.  It  is  currently  .£©ing  used  in 
the  solid  propellant  investigation.  Ths  existing  detec- 
tion0  venting  and  sprinkler  systems  will  bo  HOdffiod  as 
necessary  and  appropriate  for  liquid  motor  stowage* 
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b «  St® wage  Rgejtea  4  ■ 

Stowage  fittings  and  racks  as  described  in 'refer¬ 
ence  (a-)  -aril!  be  used,  except  that  we dge  motor  clasps 

will  be  meed.  - 

c.  Motor  Assemblies 

Sparer®#  actors,  2L3L£4-3i$-2  will  bs  Seven 

of  these  assemblies  are  currently  available  at  HlfL®  It 
is  anticipated  that  4  to  7  of  these  motors  wil^  be 
required,  depending  on  the  number  recoverable  from  the 

first  test  conducted. 

t. 

d.  Warheads  , 

Siaul&teq  Sparrow  warheads  will  bo  .attacked  to 
two  of  the  motor  assemblies.  Those  warheads  will  he  made. 
up  by  NHL  by  filling  inert  warhead  metal  components  wi %a 
Montan  wax.  ; 

,  RECORDED  DATA  • 
i  - - - - 

Recorded  data  will  include: 

a.  Magazine  pressure  history 

*  v 

b.  ^  Magazine  temperature  history 

c.  High  fidelity  recording  of  test  sound 

z' 

d«  Color-sound  motion  pictures  of  the  nagasine 
exterior,  taken  at  24  fps  * 

e.  Color  motion  pictures  of1  the  motor  assemblies, 

taken  at  high  franc  rates 

f.  Temperature  history  of  the  simulated  warheads' 
g*  Ignition  times  of  pressurising ^grains 

COST  /  -  ‘  •  • 


It  is  cet iaated  that  the  cost  of  the  thro©  tests  as 
-vr  described  will  be  approximately  $16,000.  Port -ions  of 
this  *?u?a  will  be  meed  to  devleA  aa  initiation  tsehsiesue? 

y tty  detection*  spriskliag  aad^satisg  syaieasi  ana. 
pro vide  for  personnel.  oafoty. 
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REPOETINO  - 

'Preliminary  reports  on  each  test  td.ll  be  presented 
BtTWEPS  critiques,  h  formal  report  td.ll  be  present 
the  end  of  the  investigation,. 
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TEST  SET-UP 

CHMN  IGNITION  FROM  BURNING 
OF  PRES5URi7LtNG  SRAM 
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